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muzimixmmtitzmwmt t^timm-c 
m&$ixm. 

mmwy&jm<&m=Ht> es**4 0-2 o o nm 

o . b tt# 2 . 5 tLhTS) o » 

Mmmm®mm-\z, mm 2 0 o~i 0 0 0 

nmt$) l 5- 7X^?bJt#2. 5Wi-"C£>l>.r ^ £ 

mz&t%^*mftmzmz% ltoi, z t mmt-r 

msmizimcomm. 

msm ] Mizmm.mnikft<7)mMzmim 

ummmwmistf 1 0 ~ 5 0 %x>& 0 . 

mvtmmizte » h mm^mmk^co^m^ 5-5 
ons.%Thi z t zmt tmim 1 m 2 iztm 

[it*^4 ] mii*®tm,®<o£mmMzm-m 
iffl»f^«ii^ 1 0 ~ 5 0 % xh t) . 

HfriB3feUtsuit=*3 its mMmmimTcottrntf 5-2 
o®fi%TS>4 i i: imit tzmm 1 x«i 2 iz%m 

m-x-h*). 

mummcomco^x\ mmwmmzm tat ^mm 
mztLmmmizm&mixmftftT^iimtf 
io®ft%OT-c'$>o, fi*o. mm B nnmzmi>%\^ 
i<Lmi l zmmzti&mi$mi,zm&mz i mm!L?<?) 
ttmv 20-60 «&%xh hztzmmi-mx 

rmm) mzmmmfctzmmmmiz 

JB*»4> MIB^^h^^S tfrttT itlfln LX^tZb frtttS 

ftj-x-b*), 

mmmm<?>*x\ mmw'mizmm^&.mi.zw, 
mti%mmmizm&m§mmm?commtf 



1 0fa%WTtf*»K Ao, ffi3BSi!fffiS£fkt>Sg» 

imtzmwzti&mmmizmmtffi.mm?n 

Mfr^mz&mcomizmxmMix^h z t zm. 

t-tmimnztmnmm. 

im&9 ] %mi#ti*mm&b %mm# 

mmcowm%m±.izm®ixmmztitzm*m®b £ 

k mm® b tfittMtti-ft ix mmmtitz&mmm 
m±mmmxh^x. 

mmgmmm 1 - s mtimzimnmmxb 
hzb b t i&mxstkMwt. 

[000 1] 

imam* z>mm] *wsi*, %msr.vzh& 
ztiZffittz&mm®m-mmmzmi-& . 

[0002] 

btix^i. *<7)±®im<?)*x'i>. &mm±Wim 

yntxx'wmx'% s zbmfre>z<r)mmtmmti 
x^h. 

[0003] «aw)fe3R«aa*i»«fti3v^Ji. *m 
immzttZhzm^mmmsmM^z 1 1> 

[0004] <t<7)fci6. feSiiJSSt^^Uffl-flit 

(%) tib^ ( i ) xmzti 

4. Tiest ( 1 ) <k I 0 »tW»3ttSMElo(mW 
cm-'). V 0C «Hffl«E(V). I , e «ffl|&«afflflS(m. 
Acm-2). F.F.JSfti^H^ (Fill Facter) 
77= 1 0 0 X (V 0C X I SC XF.F.)/I 0 - ( 1 ) 
[0005] ±M(0®Mb LT(i. fflitf, WfBIH 1 1 0 
- 2 5 5 8 6 3*£*fcli, ¥%tt85**0!litf 8 0 n m 

v#jmmmitf2 00-500 nmxhhmm±t 
ztmmtLTzmmtwbt&M (Km^m) m 
vxmmm&Li, m^mwwMizxmtixm 
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[0006] it:. ftW'20.0 0-10622 2WM 

; 1 0-3 0 0 n m ) k , figtf>/h3$flBB 
(¥*fig ; 1 OnmtlT) 

[0007] 

#<bfcL ±16^ H¥ 1 0-25586 3#4^)*« 
S*«i Jtfe«IM«ffl*»*JfiaimB! 2 0 0 0-10 
6 2 2 2^^K^«3OT«t«ifcfe^J8ai*li| 

[0008] -t&fr^ ±ffi^z:o(o^fg(ciemofe^ 

TV*4fc*>. ^A«£«5fiLTLifc33fcSkKS<fL 

r it aaoi*H«ic3t»(c«tr*c ka*c#? , # 

o*W£ft#£tiJn-f & ; k & v ^k v ^ fflfltf 

mpixitw fri^xx*fr*-&mmti ( i&Ti 
xiiot^offlm>h-oK. 
[ooo9] *»BB»i, JJEft*a»<o3r*siiffl(cji 

[00 10] 

AltftOftPB tattS&USr* S < [S]±S €S C k 
* £ fc * Jlffl U *S»|iJji Lfc . 

[ooii] -r *?sBBii. sbeffisw^-*^ 
Mfr*%tsmtMm*^Lxm . ®m&mmm 

tt^Ptt* iSf2rt<4 0-2 0 0 n mT'$> 0 , TX^? hifc 
if 2. 5JSLhT*0, ^^ARIWMIia^tt. E&* { 
200-1 000 nmtJ>D, 7X^? hJt#2 . 5& 



[00 1 2 3 *»WctHvc r#KoftMM: 

AISLES («[g) BltlUJ 

( a i /b i ) *m . raeKc^Riwisfte^ 

A2**<^)WS (£8) B2mUdI(A2 
/B2) £^t. 

[0013] JJE^KSJgfc^frSftS z k 

frbwtMiMte. mtmmamizmxwL 
zmmmmTmiztitm ix±% < %i . t 

m&k* < s mitzmmmmmi z t 

[ 0 0 1 4 ] fcfc, *«BHt=tJV^, *ScSLil«i±l6 

[0015] *^o3KSffi*««-f &ijm«« 

USSLl^t^f+cmffi^fll^tT tin. 
[ 0 0 1 6 ] 4fc. *^«*«ffi*»JSt-5*»*« 

mitm-^mMmz^i^^mm^z^ ix 

v^k LT t-e<7)#W«^Miic7)7tm tj2^^m^(6)± 
Sri2i6S^k* { T#5:^Sfi|*»-C&^*t^^-f. ^O 

[ 0 0 1 7 3 £ £T\ *^o*mtfcv^T, ±jfi<0 
»tt*#t4ARBKk!B)e^T^^hifc*«2. 5* 

[ooi834^. &jmftm. : ?tfmi(D&mm 
m-xhh%&. km* a o nmmx-hz t , 

*k***j-eiu&«*6. io%^{ci[g*>*2oo 
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4. *l/t, JJEkRaiWIWWfe, KMI^ftmHUIl 
S^cOKS{i8 0- 1 2 0 n mVklZ k#4 Off* t 

[ 0 0 1 9 ] jgtz. ^Jilg^eW^^mBS^ 
IFFC***^ «g#2.0 0nm*jjrc*Sk, 
ISfiPfc J: SfcK&SMItf'hS v"vfc*>, *ffl&ft3&&*OF 

+»fc«r4*j-eii*«fc*. zcomsizumn o 

0 0 n m^MSt , #TO^^«*^-ri»7t^ 

ft^iiftSSIW-f-tf k 3: 4 4 . mznmm 

flSWft^iSSUt 2 5 0 ~ 3 5 0 n mX'$> 4 £ k **£ 0 

[ o o 2 o i *wjhcj3wc, *mmmom 
mmzmh%mmm^m^t 1 0-5 o%t 

%*8fT'&4 k , 3tttaifc 4 43feita^* s /jN$ v vfc 

ftifcSL!^J?^8i|-&# 5 0 4 k , mti 
*>4,KftftTL^a7fcft* J ii^-f4JD-en*%4. & 

mftmcDmA-omnrit 20-40 %xh izt 

A { 4 9»ifcU\ 

[ 0 0 2 1 ] *lt, *muz&^x. msjinm* 

tit^mitmL^^mmi^x'hm^z^ m 
nm6iz%%ztii¥mftft? (timmm®?) 

#$<45~5 0**%?** U\ ftStSLl 

6 iZttZtib&imit'MLTP 3 *«rtWW 5 J?*% 
*8re*4 k . ttftSLWfcJ: 4*IHa5!l«*«/hS v ^ 
ft, ftffl^$SW+#k&4fc*ft#;54. 
XMLM 6 fc-fifWSfli^lliMtlWi^ P 3 <0*W*# 

5 on&%zmi 4 k , temtfrni-ttmimmtM 

gtfMai 1 (AMMfctoft?) <o#W*J4 1 0-3 0 ffil 
%T'&4£k* i 4 9#f£U\ 
[ 0 0 2 2 ] ifc. *#»fc*svvc, #tfcSUI?)JI&c7) 

4^JgS^b%© z F*^«^^TJ)4^-&tli, ftgiSL 
flfc^Sft****!*? (ARBMMUS^ ) 
{45~2 0»*%T'&4.Ik#*?2U\ 3l£lfcSL«6fc 

T*>4k, 3tt*SL®t=J:43ttS[SL^* { /jNSv^, 3t 
CT^$3IAqH-#k&4fc*ii#*>4. -2r, *«SL 



16 £#£Sft4&JIItfM*ft?P 3 2 Og 

WS^4*6»«5fa^ (6IHMUM&?) 1 0 

[ 0 0 2 3 J *»«Bfe:fe^Ts #»Ma«*R<0 

iffcfctt&^ttft* (£Hift{UM&¥) 1 

tmzh&m-Mnmzm&^mML? (&imm 

ftrf- ) CO^mt 2 0 ~ 6 0 MA%X'h &Zbifi&*L 

v\ r<o«fcdtc> mft&vmtmftMomiztmh^m 
m.^ (±mmitmn^) nttmizmzmi&ztiz 

0 4 Dmmh z k a*?* 4 . 

C 0 0 2 4 ] i S^^®tfctt4^#f*m^<7) 

m\,zmh^mm. z f-^^mif2 o%m%mt^h 

k, JtimJiteiS^ira^SW'hSvW, 3tW3ift 
SftJfe&CH^" k & 4 1$ -ena>** 4 . -n. Z (D^mW 

6 0 nm%zmt 4 k , mmm-rz>*mmmcD®. 
mmm^xmsmtfm^z&ztitfhh. tc 
a. imtmtikm&ipb. m^comizMf 
mirotGrnte 30-50 vMxvh izttfxvm 

[ 0 0 2 5 3 Hfc, ±E<o*ft*j»tT«*s ^icSLl 

frc«jDU-cv^ck**#*u\ ^n(34 0, 
^4 < Ait^^^fwartfcw ta» 4 i k * , 

«v >AWJt*W*i&f9 4 £ k *«Ttgk =5:4 . 

[0026] zzx\ xmiztiwx, rytmmm 
Mftucr>m^mi>\-$<DmzMixmi)\iix^& j «qb 

k(4, -ffit{Sg-T4^l-^lO^#^ ; F<7)^W$ 
A { fM^(2St4S^^SO^^f4^cO^$4 0 

mmizMiXM®mzMiulX^&miZnk-t. 
[0 0 27] mm. AftigtnmipbM&vmwt 

x^mmtTw^mtf&mizmm lx ^zmx-h 
rt4v\ 4*:, Miar, ©rtgp^Jik^^sk^ 

fta^)*^***^ tffl* k 4tt.®-C'$)-pr i 4 \,\ H 
te» ikrtSfWflkfyWSWflk^lSUcKaiSiiSJi^d 
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xit. mucostMmmkmizmmti 

mm m$ t h wmmt u >. 
[00 283 ttz. jjBfcfl«fc, *mizt$^x, % 
mMmmm^m^fixa*). mmiz$-% 
%n&&mmmm?tfmmk?x't>ii%&M*^ m 
mm<o*x\ Mwmmizmbft^izmzmwztim 
m^mizmt^BML^cois^mit 1 o 

tYmnmizmhimwm-nttmt 2 0-4 onm 
%x-h w#t 1 v\ -e ix . 

3 0-5 OMA%X'$)t>Zktf£ *)]ti-t l\\ 

[ 0 0 2 9 j stc c*>*§£. 3attssuB*»j£'t*aa 

[0 0 3 0] r#tl^*m*4«» 

[ 0 0 3 1 ] mm. M^(om^M^<r>mizi)>a 
xmmk?<D$iimtfmizMm lx^i mx% -> 

wiizmwzti&mno-h. -&<7)misom±<v$m 
im?v>$^m i mtmztz>vmxb'>xi>£\\ m 
iz. mftumtm&mtnmzmmztihmno 

•5 x i> J: v \ at* t . *mmtt&>*M%fflmmRxm 
comizMfximim^cois^mmmizmisu ix^& 

[00 3 2] £tz. UMU, gftfflS^tS^SIWI 



mx-b h £ k *««k -r 4fiiwi«abfc»««* tiflw 

±HMKfll£*#SC:k#T*#£. 
[0033] 

<offlm&vmwm±®m&<nm%mmmiz'? 
vxtmzwmti. ^ &t<dmwx'U. m-ttz 
nmmizim-mztti. m-timamt 

[0034] m-mtrnmi m 1 a. **w«i6«tt 

It. H 1 1 0 0^^V)85^;*$rffillT' 

as. ic> ES3tt, muzmitz^mm^tti^M 

'wmmw&$mrnmmx-*>&. 

[ 0 0 3 5 ] m 1 nzffi-mm 1 oit. ±k Lt\ «t 

3fefflF 2±fcBI»LTK!IS*utifflW«l k k*»A>» 

mztix^i; ttz, M3iz7jki-&mmmi±ffimm2 

0li. ±k L/C. -HUciRUfcaKWIl 0k. *ffiECE 
k, 9--S(cJ:03t^l Ok^fiiCEkcoiatc 

v^S. *LT, i N»f*clBS2tt, gftffiF2kR*f{ffl?> 
«ffiF2 2C*J^TlWWEk»l»tTV^. 

[0036] £^fe^ii!sa±n«?fi2 oii. mmm 

1 ^SJSLT^#«cmfig2H^lt$tiS3KL 1 0(cJ:o 

x*m#%te2Mzt$^x%. : ?zm.z-£h. *ix. 
^wm2mzn^xmiit:WT-te, mmmmuz 
mt>tixmizm*)iiiztit>. 
[0037] mmmm 1 amtatmMztit 

it. ti7*mmw<nmmmmcr>¥m\m&2<7)mt,zib 

*m&Zit&t:#)Wb«!>&mimW&3Za-hltz 

ZnO : A 1 3-h^5^*W^tll», jtfc. ^ 7 

[0038] mmmm4 1 ixu. sa^/wmcajv* 

zmmktihntfmmmtttb ixmfbtii. 
Kzmm-h^nx'btu.m'miti? *xt(:<x 
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[ 0 0 3 9 ] El 1 &tfH2taj%* J: p ¥#ttH® 2 
«&?P3j tieit^. )«iWr<kfc-*ft*tf 

majs 6 1 , i nxmm e t mm® 1 1 mm 
M*tiiz*mm5kfrt>®tf&tix^h. tlx. m 
acidic, £<ofawKS£*»«fti o(i«a^6 

£¥»*«ffi 2 icflli 5 i fc X 0 » 2 

[0040] 1-&;b^ 02 fcSrtJ: d fc. jSTOIS 1 
<05etlBF 1 Ait 1,^*15 *j83it*3KL 1.0 

[oo4i] H2i^t=fc 3 (c. 5 m*. &m 

#®5«. ±t ix*®fa%L?p i bz.<n*mfon?p 
i onffiKf»$nfc4i«fe«p 2 fc*»feflWE$*i-c.v> 

#ttSL*6tt, ±fcLT, *j£fl»P 1 

t . &JSiMEW 3 1 . zti^mmtf-p i 
iUMwawi^p 3<r)mmmztitzmmmp 2 1 

[0042] mtmmfrp 1 «4» Kreesti* to 

0 2 , ZnO, Sn0 2 . Nb 2 0 5 . I n 2 0 3 . W0 3 , 
Zr0 2 , La 2 0 3 , Ta 2 0 5 , SrTi0 3 . BaTi 

o 3 mm^hztvx'*h. mmm#b txii. 

mtiX. CdS%f%m^&ZbWX'Z&. 4£, JJ£«b 
Si, GaAsftfflV^itm 

-5. 

[ 0 0 4 3 ] Hfc, M«ft5*iMI«I 

¥#f**i?p lwaas 

te, 5~10 0nm?&4£i:#«F4L<, 2 0-5 0 

[0 044] *fc, #WfM6K2<OiNI*l5&tX3te» 
SUB 6 §tf §«®fe*P 2littfcR£3*i* 

t»ofisirc*ntf iv\ d^tt®fe^p 2 1 Ltfct 

f|c(«itfS/A-y5/T*-h-t'^ (2 S 2' -b't 
U SW- 4 , 4 ' - ViltVX* b ) 

(in) mtfmfktiz. Gmmt ixi*. 



m&m^&zbtfx-zz. 

[0045] 5g{c. *mmm2<7)mMz. 5-3 ou 

mttw ¥&mgm<Dm*-tf5ummb%hb, 

< tah . 3 0 m £ 

* y 7*>ai**#£< fc i: i <c, ^ tfHtittas* 
Jt*i/c. mmztixtmft^cy&FmAzzkit:® 

I 0 0 4 6 ] 4 fc , J: a 6 coH^WfiJ 

^ji^NifWtt ao^www^fcWU'C 1 0-5 o%t 

4*J:dfc:iWlfSifCV^. 4fc. itlStSUI 
co^W*(45-5 0®4%tcPI5$ixl». TtSJcSL 

ji 6 fc^sn^&wwkftft^p 3«wra 

[0047] HX\ ±&&m#m 2 Wzli, ±%0 
tmfflr&Mt* ^mmn 0 0-4 00nm s f 

4L<{ii 5o-3oonmxhh^tpnm>±mm 
imm-immmp 2*mtzxizmb lt*** 

t4v\ * 

8WMI2i4»tc*J(t*#**tt5-5 0«*%*W4 1 
<. 2 0-4 0^4%*U'9if4tU. «^co^ 

5*W«45-2 0*«#4 L< . 1 0-1 5Wft%* { 4 
0»4U^ 

[0048] 4^. #f®CE(i, mzmfeZti2>l><r)X 

«» j: < , ai>rafti t mtnffimwL3±tzptm0) 
mmmMZBf&i. &mmwm*'mnEcDmiz 
mttxws.z-£n>cox*$>^xi>^\ tti. mmm 
1 <?)mwmw&3iz&&Z'j?mttmzitt:i> <r>xh->x 
hx<. &4&z0>&m9m* m&b-mmmttb' 

[0049] WCv €)}?®EOffl«t3tiJiesn^ft 
5BB*^TVVfUf»fc:lRjeS*l*v^, I -/ 1 
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m-&iin>0*x*m^&zbtf?$h. torn, Br 
[ o o 5 o ] x^--t-scofl!js*m{i»fci»je 

ZbtfX'Zh. 

xmmz, 

[ 0 0 5 2 J 5H\ 1 *83W**£li, #5 

^.S^WS^4 ±£5t«^£7 >y* H-7'S n 0 2 

soagaww 3 * *7V - a - h-rs 

[ o o 5 3 3 jxtc. aora i <oiOT»*i«3±fc¥* 

*4. -Mr*^ mti-^ymcomm^p i 

t4. wi, iJtttw^ 

8^8* P 1 4 . 

mm i ?»&i3»«jr 3 ±nm i , &v >-csewf 4 . «r 

coMfiSli3 0 0-8 0 0°O)W& U\ ffij&S&P 
3 0 0'C*)H-CJ>i» fc^NWMPPP 1 HOH*, 

#8 o o-c*®* ^ t tmftm-p i ia*>iittwt*, 
4. 

[ 0 0 5 4 ] fcfc, 5±£fttfcSUI 6 £»f 

MIC, AMJWMSfi* P 3 £Efc8an3-iirt«*£ 
**4$H^*H«1-4JaMi» ±*EL*:¥#W15£ 

x-th. 

[ o o 5 5 ] *mmM2 {*mwmm +*c 
F2 2t#a mmtMitmzx) $ 

V^4.Ii:#T't<4. *«fcifflftUi8tetf4fc 

*'L-c*«fe3w>«*, ttm$«-f 4 - b h . 



dot*, fe«<ofl!ic«e«fcyGtr, ts^^E 
[ 0 0 5 6 ] ^»fww2rtt:-SF4n63e«aft 

ftS 5 At ^<±*2£tt! 5 ±£3feifeajf 6 ^» 

&itzmbizwscDmizx<owmix i>x\.\ * 
fz s wmm 1 omrnm 3 ± t^mwrea 2 tm 

IK*. XA-. y ?3K* s ^x^^yt'-Alif« 
4«Gai*8;£fflvvc<>.fcv>. Hfc, SJS^^comSr 

rnm&m tx cvd v ^ * z. b t -e 

[0057] ;oidtL-c*«ttio*^«Lfc« 
MwijmtzxvtmcE&imis z\tLb%mm 

10b. z^-y- smi tzm-fX 0 (zffl^±(f x . 
rtWKWWE L , 2 0^^ 

[00583 [I3IW] I^T, 04 fc«HUsS:*» 

*j, iMUz^-rnmmizmtxmmitzwmbm- 
mmmmx'hh. 

[ 0 0 5 9 3 H4 izmmm 1 1 a. 3t»a«6*«, 

2i:*»4>*«2JBWliJStWUTV^ci:JJWi. Hi. 

[00603 :;t, jfefci^idfc, £<7)ft«®i 
latttMeiitBR^ii^fewasftTv^w. 3tUc 
SUP 6 ixl. A*BMkfl® : P3&«N»*e : P -C* 4 
«^(ctt. «rt»^)JB6 lfctsftS^NWta&^f^W* 
(i 1 0 t Sid tWW SiiT*J 0 . ftjMK 
W®6 2fc*J»t6iN»*fi[TF<0*^r$tt2 0-6 0W« 

%b%&XolzfflmtiX^&. tit. -u, m&M 

izit. mmm6 1 {c*j{ts«ui*s^o^$m 

«0«6 2(C*J»t4tft«Wse^)*^i2 0-4 0^ 
[ 0 0 6 1 3 * LT , ZVm/Si 1 1 &fll^.fefe*«B» 

at^mm (eskw ) it, mmmmi uaJWiHi 
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[0062] [ft HggHfflflB ] Ill 5 mm LW 

mz>. last*, *m^w&<m=.miwm*m- 
mmmmx'hh. 

[0063]H5£Srfft«ffil2{4, 3flfta*6#, 
1 fc**3l«* 1 0 1 mvffif&ZG IX \ M . 

[0064] *»a«6 jttid^fe»«*m*»fe 

^i^m^xh^xh. +m?Jtimimtti-h 
*&wnm2mmhzttfx'$h. zlx. 

%mx& 1 2j^Kiia i K*Lfcfa5*iaa!*pi«» 
io tmmcomm^-th. 

[ 0 0 6 5 ] «±, *»^)»a*ll»»BfcOV>T» 
[0066] «itf , JJEOgjtJBJBfctHvtUU 

«ft**«aa!*i»«a!!{cov^iii^i,fe3K,' 
9mRxs&Mm®m±ffiwmi$z nizmfez ft* & <vx 

nm2imtimm^Lx^xi>x\ l \ 

[ 0 0 6 7 ] «B^3ttlli 0>U(4\ 07fc 

^■t^mss 1 3<?>maM 6^x o Es«±oft«5c 

SUM 6 *»£>fliiR$ftfc¥?*ttl8* 2 HI* S w t 
X^Xi>£\\ * LX. Z<D®&. 3te»SL16fc**S 

TtijD^S4d£f»$ftTV^. t-=5r^*>. 0iR(4\ 
H7fc«t*««l 3<036ftSL«6{i. ftra<7)*6 l 

t ftftffioJi 6 2 1 . sflgisojg 6 1 k xm&>m 6 2 

k<?)ISUcSBSftSi*iaJB6 3bipe>m&Ztixm 

mm6 3<r>t,zttzti&&imim&?c7)ttm 

(4, #it<tt, ftrt«<0fl61«k9i*ftJ: | 3i*# 
<. Jgn^l6 2W'e^J;0t>ffi< : 5rl»J:oC 
WttSftTV**-. 
[0068] 

«teVfesR««^PM»iifc:ov^Htc» 1 < mm 
hw. *wmz\tib<?mmizmtM%zti%> t <r>x 



[0069] t^-x vmm 9tt. mmmm 
-x h mmmx-mm uz . 

[007 0] K-AM)»Ti0 2 Sf (7t 
9— tf. ;25nm, ITF. «#T i 0,|£P 

lfc^d) fc*Wl^t=AftTJffl ! l i t*ii:fc«I:Of- 

[007 1 ] C<-Xl>2) SR^TiOjfii'lk. « 
BWT i 0 2 ^ ( 77?~fcf. Wfig ; 2 0 0 n 
m . OT, mn i 0 2 ©^ 2fc^d ) i: 
AftT WW* - 1 iz 4 0 f- 9 - 7 X 5 U - L 

&. mz, r9-T*7V-tzmm\tix*)i<v-A 
ih>v yy-ZDni, imix^-z h <t i o 2 a? 

1 OHM : T i 0 t &?2com= 3 0:70) »PH 

[0072] (^f3)^MC,|«OTi 
0 2 a^ (7+9— If. ES ; 1 0 0 urn, 7X^7 h 
it; 5. J31T, *ttTi 0 2 8ff lfcv^) £8teU 
$ttT i O 2 ftHM,<0fOI : ^.-X h 1 C0«4= 1 0 : 
9 0^-xhSrlS^Uv:. 

[0073] C<-Xh4) ^-XMC, flMRTiO 
2 S^F 1 £M£U i O t ft^ 1 <D^& : ^-X h 

1<DH*=30 : 7 0<0^-XhSrSW8Lfc. 

[0074] K-AhSJ^-XMl^MTiO 
zf&i 1 1 2r?i-^ L , #tfT i 0 2 a^ 1 W^S : ^-X h 

lOWft=50: 5 0^-XhSrlHI^Uc. 

[0 07 5] (1-Zh6) VXMC, ««<0-e-f 
(SS; 100nm s TX^hJt; 6. felT. 

: h 1 (0«*= 2 0 : 8 h^P 

[0076] (^-Xh7) ^-XMfc, »K^)Ti 
0 2 a^ (7+9 —V* US; 3 0nm, h 
tt;6. 3.OT. «MRTiO,|tP2fcV^) 

i o 2 a?2<ostfi : ^-x h i m&= 3 

0 : 7 0tf)^-Xh£$|g!L£. 
[007 7] K-^h8)^MC,MOTi 
0 2 a^ (7+9 lS;50nm, 7X^ h 
Jt ; 6 . K KIT: ff«T i 0 2 a^ 3 fc^o ) 
U WT i 028^3^1 : ^ h li0fii= 3 
0 : 7 OcOK-ZhiWmit:. 
[0 0 78] C<-X h 9 ) ^-X h 1 ^<73T i 
0 2 a^ ( 7+9-* , IS;75nm, TX^^ h 
Jt; 5. 8, JJIT. #*Ti0 2 a^4i:V^) 
L. UMTT i 0 2 a^4^i : ^-X M«0fl»=3 
0 : 7 0i0^-Xh5-p)iatfv:. 
[0 07 9] K-XM0)^MC»«OT 



•'(9) 002- 
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iOtft* (7-**~t?..*ft: 130nnu 7X^9 
hit: 5. 2. \XT. ##Ti0 2 8tf 5fcv>S) 
£.U WKT i 0 2 ^5<0®fi : h 1 <7>Sf4= 
3 0 : 7 0O^-^b*mS!Ufc. 
[0080] (K-X Ml) ^-X h 1 fc, #tttf>T 
i0 2 &^ (77?~ tf, fig; 180nm, 7*^? 
hJt; 5, ##Ti0 2 8fr6J:V^) s-m^ 
U »ttTiO,ta[^6<0«*:^-^M<0«*=3 
0 : 7 0<7y<-ZhZmiltz. 
[0081] (^.-X hi 2) ^-X h 1 $fttf)T 
i0 2 a? (77?~ fe\ fig; 24 0nm N 7**^ 
hit; 5, J2TF, #RTi0 2 «frf7i:V>3). *8£ 
U #tfT i 0 2 e^7 <0«ft : ^-X h 1 3 

0 : 7 0(O^-XhZffl§&ltl. 

[0082] hi 3 ) h 1 $$<OT 

1 O z aT (77?~ fe\ fig ; 1 1 0 nm, 7X^? 
hit: 4. l. Jar, *M«T 10,^8 k^d) 

#RT i 0,«[^ 8««ft : ^-X h 1 <9®*= 
3 0 : 7 OO'l-AhZfflmit:. 

[0083] (^-X hi 4) <<-X h 1 fc, <£tftf)T 
i 0 2 ^ (77*~ fc\ fig; 1 0 5 nm, 7X^9 
hit; 3. 4, WTs *«TiO : «ff9i:V^) £M 
&ttT i 0 2 &^F 9cD^fi : h 1 C0M&= 
3 0 : 7 0tf)'<-Xh£fllSS!U:. 

[0 0 84] K-^MSl^M^ltoT 
i 0,8fiP (77?~fe\ fig ; 1 1 5 nm, 7X^9 
hit: 2. 7. Jar. aPKTiO 2 e^l0i:V^) £ 
?g£U ^KTiO 2 ^10«0®a:^-XMc0@ 
4=3 0 : 7 0<^-*h£P«KUi. 

[0 0 8 5] (^-XM6)^-XM(;, »T 
i Otft^ (77*~tf, fig ; 1 2 0 nm, 7X^9 

hit : 2. 2, jar, 8Mmo 2 a?i itv^) e 

*I-£rU i Ojfitf- 1 1 : ^-x h 1 <o« 

*=3 0 : 7 0*y*-Xh«rM8U:. 
[0086] h 17 ) <^-X h 1 fc. MftW 

J*}®.!- (fig; 180nm. 7X19 hit: 6. 2, 

a^OHi: : ^-XM«fi= 2 0 : 8 0^-X 
htWRLfc. 

[0 0 87] (^M.jSI^MClStt^ 
^a? (fig; 220nm; 7>W hit; 6. 1. 

jar.. wMr?^m=f-3t^o) wk^* 

%L?3cr>m& : 1-X h 1 £>U*= 2 0 : 8QVH-X 

hmmtti. 

[0 0 88] (l-Xhl 9 ) t-AMt, «HK*r7 
-ftf&i 1 (fig; 270nm, 7X^7 hit; 6, la 

^4cOM4:^-^hlC0W»=2 0 : 8 00^-Xh 

[0089] (^h20)^MC < «R«7 



4#a? (fig; 500nm, 7X^? hJt ; 5. 9. 

mi-5coma. h 1 ^n&= 20 ■. 8 oco^-x 
hzmmuz. 

[0090] (^-X h 2 1 ) h 1 fc, 

4#tfrf (US; 67 0nm s 7X^7 hit; 5. 8, 

m-e<7m& • ^x h 1 ^w*= 20:8 om-x 
hmmuz. 

[0091] (1-X h22) 1-X h 1 £ s 8£tfc?>7 
4;MSfr (l£S; 88 0nnu 7X^? hit ; 5. 7. 
laT, «R-e'f^tt : f7fcv^) £S£U Stt^* 
t£F7tf>K* : h 1 <09t&= 2 0:8 0<7)^-X 

[00 92] K-Xh2 3)^-XMI;,««m 
-f^a^ (fig; 1 0 80nnu 7^^ hit: 5. 

>f^a ; F8<0«*:^-^M<0«*=2 0 : 8 0^ 

-xhmmuz. 

[0093] (1-Xh24) ^-XMC, ^«0V 
4#&iMfig; 330nm, 7X^7 hit ; 5. 1, 

jar. ®K^^a : F9kv^) 5rM-^L. ««^>f* 

a^ 9crmM. : ^-X h 1 <WM&= 2 0:8 0cO^-X 
h^PSlLJt. 

[00 94] (^~Xh2 5) ^-XhltC, jjfK«7 
-f^a^(fig; 32 0nm, 7X^? hit ; 4. 2, 
WT. «Rv>fXra^ 1 Ofcv^ ) *S^L. S*v>f 
#a^ 1 OcO^M : ^-^ h 1 cr>MM.= 2 0:8 OtfO^ 

-xhmmit:. 

[0 09 5] K-Xh2 6)^MC > «^7 
-f^a^ (fig; 320nm, 7X^9 hit; 3. 5. 
WTs ^«v>f #a^l lk^o ) ^«-e^f 
#a-?l 1 : ^-X h 1 C0jf4= 2 0:8 OO^ 

-xhmmit:. 

[0096] (^-Xh27) *.-XhllZ^ mft<7)~? 
-f^a^ (fig; 3 1 Onrn, 7X^^hJt; 2. 7, 

jaTs mtvj/iisff 1 2t^o ) m&i, 

^a-? 1 20®S : ^-X h 1 0)M&= 2 0:8 0^ 

-xhimmiK. 

[0097] (^-Xh28) ^-XhltC. WLWW 
-f^a z F(fig; 30 0 nm. 7X^9 hit ; 2. 2, 

jar. mfcwim- 1 3tv^ > ntfv-r 

^a^ 1 3(0®* : h 1 <7)«a= 2 0:8 0(D^ 

-xhzmmuz. 

[0098] ( mtm 1 ) OTfc jjWJHfc: i 0 , H 5 

1 2 1 mu<7>ffi&tt~?z>ftmm£ftm 
m±mwM2 0kffln<vm&z%i-& 1 o x 1 omm<o 

[0099] ^9X3ISU:tC7«y*h'-rSn/SSnO 
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2 mm (i^j? ; 5 o o nm) mfciizmmm 
xb2£x?'j->-eiiJsiju &vvciaii$-ttfc. -eo 

ffiJR*, 4 5 0\:<0&tt^ikT'MjftL£. IC, 

si-*- ; 1 1 i o , s n o 2 ^mh^n 5 &Ft*pm 
mm tmmmm^mi^nm (%%m<n®m •, i o 

mmX 1 Omm, Jflf .; 1 Ojum, ¥^EftJl<9Jl/? ; 6 
*#TiO,S^10>air*: 3 0*1%) £#J*U- 

[ o i o o ] mz, tmifflmz&mzMTox oizi 

[ c is-Di (thiocyanato) -N , N ' -bis (2, 2' -bi pyr idyl -4, 4' 
dicarboxylic acid)-ruthenium(II)] £ s -^OJUK* 11 3 
xl0-«mo l/Li:>5:l>J:3to£8?U )1>t-VJ*& 

U ZtilzX*). ^mmiz&%b%h)\,T--*?J±® 
5X1 O-'mo l/cm2®f,U ft«8il 
0£5M$tf£. 

[ 0 1 0 1 ] Kfc. LTJJE*»l£WH:H«0>» 

(PtfWROSS ; 100 

nm) , w&mtLx. a^saifa^-ftyf-^At 

<-^-S (ffiA«: rtf-uyj ) £*fllU 03fc 

[0102] (HWJ2 ) ^NW«S«lfiS*filT^J: 
3 fc LTfir-pft.r i: JjWWi. mmm 1 1 RKO^MizJ: 

*PMEft2 0 H«kO«*«r^rtS3lfiWi2SlVfe««!» 
Ufc. 

[0103] ^-x h 2 b 1 1 

Xmttl. *LX. SnOjiOiK. ^-Xb2 
£X?>J-yepfiJU <KWC(B*S-Itfc. **>ft, 

[0104] ^-x h 3 *£t^aftrt^JWBj£J8 
^-XhkLTtefflU:. ^-Xh5£ftlifcSUf 

commcomm^-z h t txm l&. * ix. 
mmm 1 1 muz Lx^mwmu.z^mmm^. i 

[0105] %LX* S n 0 2 *WlLLfc:B l &Kt¥ 
1 OmmXl 0mm. JfJf ; 10^m. ¥##:S?)JI 

irtr £*ii>BMrr i o t m- 1 ; i o«*%, 



«Tio,a^i^«*; 5om%) mfci. m 

[0106] ( mm 3 ) mwn&commzm ix % 
h i z*mmmm^-z h t ix mm t . 

-x h 4 fcateftSUBfcJSJIK-x b LTttffl Us£ fc 

S 1 0 &tf B 3 fc* bfcfc#tt8ffi*»«l& 2 0 1 |BHR 

fc. =5rfc. gtmomm ■, 1 ommx 1 

Omm. JfW; 1 0/zm, ¥^ftjf iOJf U ; 5/xm, Jfc 
0 2 ^ 1 <0*W* ; 3 0 Wi%TJ>o^. 

[0107] (^ss0ij4 ) tmfcmmmmzmix , 

-X h 6 £3fcffcSUf «)£ffl^-x h k LT^ffl L^C b 

« i o m® 3 1:* u^^x«aabm% 2 0 1 ®m 

tz. ; 1 Ommx 1 

Omm, Mm; 10^m. ^f*cJliOa® ; 6. 5m 
m, ^tfeaS^liS; 3. 5/xm, «ttSLlfc:**S*l 
1 : 2 0**%T*ofc. 

[0108] ( mmm 5 > ^^ssiwsijtt;^ t-c , 
^-x h 2 i^m#mmm^-x btixmmi.^ 
-x b 8 frftiMJifEMffl^-x h t ix&m UzZ t 
mm. mmmi tnmcommzx QXMmaxH&m 

C**S*lft»«T i o,a^ 30*** ; 3 Oft*% 

[0109] ( mmm 6 > lt . 

-x h 9 $r^fcSL®^fi£ffl^-x h b ixmm UzZ b 
jaw*, imwi traa^JifcJ: 

icairsfisaMKT i o 2 a^4o*w* ; 3 onm% 
X'h-oti. 

[0110] (mtm7 ) *sww»owfifc»uT. 

-x m 0 ^3t8tsji^fi£ffl^-x h k ix mm Uzz 
bwm. mmmi bmm^mizxoitmmw&m 
mmtmrnrnzimitz. ^wfm^fta. 

■K**8ii4»«T i O t tt^ 5^)*** ; 3 OS* 

%X'b->fz. 

[0111] (HUM 8 ) ¥*ffcWaHfteiRl/C. 

-s-x h 2 t^mwMi»*ffl^-x bbixmmi.^ 

-x M 1 Sr^gUSmffl^-X h LT^ffl Ucd 



(?ll))02-289274 (P200 2-289 274A) 



ttmt. mmm 1 tmmcommzx vmmxf&m 

jBic£3r3*ii#ttT i o t m-6nt^m ; 3 on 
%x-b->tz. 

[oii2] (njfe0«9 ) ^mmmcomnmix, 

b 2 £¥&#«j£ffl^-X h k LTteffl t , 
-X M 3 £ftt*SUlffi*l£ffl^-X h 4: ixm Uz'Z 

tmm. mmm 1 tm^mzx <om.rn.vm 

*fc£*3*l**#T i 0 2 fifr 8tf)#fr* ; 3 0«4 

%x-h->iz. 

coii3] (njfe^j i o ) *®wmv>m&m i 
x , ^-x h 2 £¥^ti»j£ffl^-x h t ixm® 

U ^-X J> 1 4 £3ftMJI»JK-X h k ixm 

itzz i &mt. mmm 1 k Rauo^t i o^mns. 

[oii4] (HJtw 1 1 ) mmmmmzfe i 
x , ^-x b 2 zmmmm^-x b t ixm 
u ^-x b 1 5 zmMmmm^-x b t ixm 
uzz burnt, mmm 1 1 mmmzz *)mm& 
vmmtmmmmtimit:. ^#*«^ 
atuauitc^snstiPKT i o 2 a? 1 oo^m 

3 0«*%T'*>ofc. 

[0115] (gtt&i l 2 ) ¥«fl«?)SBm^U 

r . ^-x h 2 *^NW(cffl»fiEffl^-x t. k ixmm ~ 
u ^-x b 1 8 ^msuijem^-x h k ixm 
itzz kwrn, mmm 1 k i o^m^s. 

#«Mfc**$sh.4«ttv>f #&^3tf>-£W$ ; 2 0 

[0116] (UMlJ 1 3 ) ¥#ftSffieDtBt£l8f L 
t , ^-x b 2 £¥&ft«ffMffl^-x h k ixm 
U ^-X h l 9 £3flRSJB#j£ffl^-* h k LTffiffl 

us; k jjuwi, mmm 1 1 t j 

3felfta«fc**Sil6««V>f #&iP4 <omm ; 2 0 

[oii7] mmm 1 4 ) ^ttmnotBtcin l 
t . ^-x b 2 **3swMrojfiffl^-x h k ixm 

U ^-x b 2 0 *3l£itai»«ffl^-^ b k UTteffl 
UrCkJiWi. ggtfcfflll klaj^o^jltcj; 9#Wia, 
tffi#i!Sffl*IWtt*fl*Us. 
#tta*fc**$ft*8PRv4 5<wr* ; 2 0 

[0118] (hs(ict 1 5 ) *mmmmmm 1 
x , ^-x h 2 $r^#fti^fi!tffl^-x h k ixm 

U ^-x b 2 l fcftiM/IffMffl^-x b k ixm 

uzz kwm. mmm 1 1 mmommz x <om,®%. 



m&Mizttztizww.-?4 *m-6<?>$Gm ■. 2 0 

[0119] (mmm 1 6 > ^mmmmmzmi 
x . i-x b 2 ztmmmm^-x b t ixm 
1, ^-x b 2 2 tmaMBism^-z h t txm 
uzzmm. mmm 1 kmrncommz* <oymm. 

[0120] mmm 1 7 > ^gfttsos&fciig l 
t , ^-x h 2 sr^#^«^ffl^-x h fc ixmm 

^-X h 2 4 ^^SfSUl^ffl^-X h LTffiffl 

m.nm^zis^fihWM^^ijm-9<r>^^- 20 

[0121] (hmw 1 8 ) *m»fl«ffitf>«jifcisii, 
•c , ^-x b 2 ^^ft®^ffl^-x h k ixm 
1. ^-x h 2 5 *3t«ssL«»j«ffl^-x h k ixm 
uzzktMHis mmm 1 k mm^imzx <o%%®r 

mMmizttznimfr?* tn^i ocomm-. 2 

[0122] (mmmi 9) ^mm&mmmi 
x . ^-x b 2 zmftmmm^-x b k ixm 
1. ^-x h 2 6 zftmmmj&m^-x b t ixm 
itzzmm. mmmikmmn&mzx o*«sr 
vmmmmmmmmitz. *mmm<7) 

*mM£*niZtilWR?4Affi-l 1 2 
0SS%T"fto^. 

[0123] (HflCT 2 0 ) ^«cf^i<o$?itt;li L 

T, ^~X h 2 Sr^frl^ffl^-X h k ixm 
I, ^~X h 2 7 S-3tttSLl»«ffl^-^ h k LT^ffl 
UfcikJaWi, HH^iJl klal^cO^Jilcj; 

vmmmm±ffimmimitz. 

[0124] ( jtwj 1 ) *m#w&mttzm ix . 
^-x b 2<nfr*m^x¥^ftBnfrfrt>%$> i mfim 

S 1 OmmX 1 0mm, JRJi ; 1 0/i 

m, ) *fRRUy£'ikJa^Mi. *»«Hk|B|«W)^Jffc: 

[0125] ( JtHffil 2 ) ^*®8sc0KittcH » 
^-X b 2 S:^#*S^ffl^-X h t IX m I , ^ 
-x h 7 £*«feSUIflMffl^-x h t LT^ffl Lfc£ fc 

®gtmmm*imitz. ymm&coftfmm 
iz^ztihmiT i o z n?2<7)mm ■. 3 osa% 

X'fo-otz* 
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[0126] (tmm3 ) ^mmmommmix . 
h 2 ztmftmtim^-x h t ixm i , ^ 
m 2 zm&mmm^-z v t ixmitiz 
tumt. mmm ltrmnzmtx vmrnmrn 

JBfc*$rS*i**M*T i Ot&f-in&m : 3 OH* 
XXbtiz. 

[0127] (lfcWJ4 ) ¥*«c«ft<0l!Jifc:|RUT, 

^-x h 2 i^mmmm^-x h t ixm i , * 
-x m 6 zffifflMmm^-x h b ixm UzZ 
bmut. mmm i trnwrntx viemRV&m 

Jlfc#*Sft*»ttT i o 2 e^ 1 io#^$ ; 3 on 

[0128] ( mm 5 ) ^mmmcow&mtx : 

i-A h 2 £^fMBBtfJIK-X hbixmt.^ 
fcJ2Wtt, HJfcW 1 i: RUKO^JUfc J: OftHIW&S 

x'bitz. 

[0129] amme ) *mmm<?)WkmLx. 
^-x h 2 *^iwMt»s)tffl^-x h b ixmm 

-x h 2 3 £3fti*SUf»B^-X h i: LT&ffl 



bmn. mmm 1 1 inao^nstj: ixmrnxsm 

mizttztimtkvj m?8<7)ttm ■, 2 0 m% 
x'b->tz. 

[0130] at®M7 ) *mmmmmzmix. 
^-xb2immmm^-^hbixmi. * 
-x h 2 8 zmmmm^-A b t ixm Uzz 
bimts mm 1 1 mmmazx 'om.mmm 
mmmmzmuz. mwnmmma 
Mizifszti&nv&j zr&r-i 3<ottm ■, 2 os« 
%x°b^tz» 

[0131] [mmmmi wmwmimw 
mmm 1 -mm 2 0 . mm 1 -mm 1 vmmm 
®±®mm%x*>\s*-mmmymfeLti. mm® 

ffilMt* (WACOMSS, WX 

S-8 5H) AMI. 5 7-r/k?-£}IU:=»f 

*:JVvVyfrt> 1 0 0 OW/m^ifcfcKBfcSrlil* 

«EWtt*«jgu ra&mjE ivoc/v) . sisssiE 

( I s c/mA cm-*) , «if (F.F. ) &tfx* 
[0 132] 







Voc 
/V 


I ec 
/mA<c m~ * 


F.F. 


1% 




0.70 


14.8 


0.7046 


7.3 


&JS0J2 


0.71 


15.1 


0.G996 


7. 5 




0.69 


14.4 


0.7045 


7.0 




0.71 


! 14.6 


0.6994 


7.2 




0.69 


13.1 


0.7023 


' 6.8 




0.70 


14.1 


0.6991 


6.9 




0.70 


14.4 


0.7044 


7.1 




0.69 


13.3 


0.6974 


6.4 




0.70 


! 14.7 


0.6997 


7.2 


gttttl 0 


0.69 


14.3 


0.6993 


6.9 


n&m 1 1 


0.69 


12.8 


0.7020 


6.2 


1 2 


0.69 


12.4 


0.7013 


6.0 


gttfll 3 


0.70 


13.6 


0.7038 


6.7 


MfcflU 4 


0.71 


14.6 


0.8993 


7.2 


mitim 1 6 


0.71 


13.9 


0.6902 


6.9 


fSffifl 1 6 


0.70 


12.6 


0.7029 


6.2 


%mm\ 7 


0./1 


14.6 


0.6994 


7.2 


»«fiffll 8 


0.71 


14.1 


0.6992 


7.0 


nmmi 9 


0.70 


13.6 


0.7036 


6.7 


£JK0I2 0 


0.69 


12.2 


07009 


5.9 


Jt*m 


0.68 


U.5 


0.6905 


5.4 [ 


it^WJ 2 


0.68 


11.4 


0.6966 


5.4 


Jt»«3 


0.69 


11.4 


0.6992 


5.5 


tt«H4 


0.68 


.11.6 


0.7033 


5.6 


ft*«5 


0.70 


10.6 


0.7008 


5.2 




0.70 


11.2 


0.7015 


5.5 


tt««7 


0.69 


11.2 


0.6988 


5.4 i 



[ 0 1 3 3 ] m 1 iz^uzt&m*t>wt>fr%£ 0 iz. m 
mm 1 ~~mm2 on&mmmstmmmcox.*^-- 
mm^vkt. %ti?tiiznm&m.m 1 -\mmi 
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[02 ] bo i L/i<a« i o ovm<o®5mkmm 
[03 ] m i t=*Lfe3tmi*«ifefe««affl*»«- 

[04 ] 

Ear* *. 

[05 ] *m&w&m=m^tm&mR 
[0n 



[06 1 0 1 iz^itz^mmcom^mtmmmtm 

BrUfBTC**. 

[07301 izKitzftmnmzmmmmmz^i- 

2-iNWMM, 3"tM««Ks 4- 

5-¥*wml e-mam. io, li. i 
2, 13, i4-3tm 2o-mmmmmm. 
6i- - jeittsui 6 m&t mmm .62- -ma. 
m 6 mm-hm&m. 6 3-«sli 6 mm 

hM. 10 0-36«fflOW9fiJ-«W, CE-*W, E 
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